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(57) ABSTRACT

A set for obtaining a threaded connection used in hydrocar-
bon wells includes a first tubular component, a second tubular
component, and a third tubular component. A threaded zone
provided on an internal circumferential surface of an end of
the third component cooperates by makeup with one of two
threaded zones of an end of the first component. A threaded
zone provided on an external circumferential surface of the
end of the third component cooperates by makeup with one of
two threaded zones of the second component. The second and
third components define an end of makeup of the threaded
zones. The other threaded zone provided on the end of the first
component cooperates by makeup with the other threaded
zone provided on the second component.
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1
SET FOR OBTAINING A THREADED
CONNECTION, METHOD FOR MAKING UP
AND BREAKING OUT SAID CONNECTION,
AND USE OF SAID CONNECTION IN A
RISER

The present invention relates to a set for obtaining a
threaded connection used for drilling or operating hydrocar-
bon wells. The set comprises a first and a second tubular
component each provided at one of their ends with a male
type threaded zone and also comprises a third tubular com-
ponent, which is preferably shorter than the first two, pro-
vided at each of its ends with a female type threaded zone,
which can cooperate by makeup with said male threaded
zones. The invention concerns a method for making up such
a set and a threaded connection resulting from makeup of said
set. The invention also concerns a breakout method.

The term “component used for drilling and operation of
hydrocarbon wells” means any element with a substantially
tubular shape intended to be connected to another element of
the same type or otherwise to finish by constituting either a
string for drilling a hydrocarbon well or a riser for mainte-
nance such as a work-over riser, or a casing string or tubing
string involved in the operation of a well.

The term “connection” means the link between the tubular
components. As an example, it is known to link two great
length tubes by making up the end provided with a male
threading of one into the end provided with a female thread-
ing of the other. It is also known to connect two great length
tubular components using a much shorter tubular component
also termed a coupling, by making up each of the female ends
of'the coupling with the male threaded end of the great length
tubular components.

In known manner, the components used for drilling appli-
cations or for the operation of hydrocarbon wells are made up
into each other with a high makeup torque. This latter is
generally reached thanks to cooperation by tightening of
abutment surfaces provided on each of the components or by
means of threadings termed self-locking threadings. How-
ever, some applications induce high stresses, such as with
risers, for example. For this reason, very high makeup torques
must be used in order to avoid breakout of the components.
However, the makeup torques are limited by the risk of plas-
tification. Thus, it is necessary to secure the connections
against the risks of untimely breakout.

It is possible to lock tubular components which are made
up together against breakout using parts which block the
rotation of the tubular components with respect to each other.
Indocument EP-1 664 477, a first tubular component is made
up with a second tubular component, the first tubular compo-
nent bearing on a portion with a smaller external diameter.
Two rings will respectively block one and the other compo-
nent once they have been made up. The rings are also secured
together by means of rods screwed to said rings. In document
U.S. Pat. No. 4,406,485, a first tubular component is made up
with a second, also tubular, component then relative rotation
of one with respect to the other is locked using a part blocked
by a screw in a housing which extends into the thickness of the
first and second components.

Those types of solution, however, suffer from the disad-
vantage of increasing the number of parts present in a con-
nection and of resorting to the use of screws, bolts etc, a fact
that is not appreciated by users since the design of facilities
must be simplified as far as possible in order to limit mainte-
nance (depending on the number of parts) and pollution of the
well (risk of loss of screws, for example).
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The invention concerns a set of tubular components which
can readily be made up one into another to obtain a connec-
tion without the set breaking out in an untimely manner when
the connection is in service.

More precisely, a set for obtaining a threaded connection
used in hydrocarbon wells comprises:

a first tubular component comprising one end comprising
on its external circumferential surface two threaded
zones of identical lead;

a second tubular component provided on its internal cir-
cumferential surface with at least two threaded zones;

a third tubular component comprising one end provided on
its internal circumferential surface with at least one
threaded zone and provided on its external circumferen-
tial surface with at least one threaded zone;

and in which:

the threaded zone provided on the internal circumferential
surface of the end of the third component is capable of
cooperating by makeup with one of the two threaded
zones of the end of the first component;

the threaded zone provided on the external circumferential
surface of the end of the third component is capable of
cooperating by makeup with one of the two threaded
zones of the second component, the second and third
components further comprising means for defining the
end of makeup of said threaded zones;

the other threaded zone provided on the end of the first
component is capable of cooperating by makeup with
the other threaded zone provided on the second compo-
nent.

According to certain characteristics, the lead of the
threaded zone provided on the external circumferential sur-
face of the end of the third component is greater by at least
10% than the lead of the threaded zone provided on the
internal circumferential surface of the end of the third com-
ponent, and preferably equal to twice the lead of the threaded
zone provided on the internal circumferential surface of the
end of the third component.

According to one characteristic, the threaded zone pro-
vided on the external circumferential surface of the end of the
third component and the threaded zone provided on the inter-
nal circumferential surface of the end of the third component
are in opposite directions.

According to one characteristic, the means for defining the
end of makeup between the threaded zone provided on the
external circumferential surface of the end of the third com-
ponent and the corresponding threaded zone of the second
component are abutment surfaces respectively provided on
the terminal surface of the end of the third component and on
a surface formed by a shoulder on the second component.

According to one characteristic, the end of the first com-
ponent comprises, on its terminal surface, an abutment sur-
face which is capable of cooperating in abutment with a
corresponding abutment surface provided on a surface
formed by a shoulder on the second component.

According to one characteristic, the means for defining the
end of makeup between the threaded zone provided on the
external circumferential surface of the end of the third com-
ponent and the corresponding threaded zone of the second
component are constituted by the fact that said threaded zones
are mutually self-locking.

According to one characteristic, the end of the first com-
ponent comprises, on its terminal surface, a sealing surface
which is capable of cooperating by tightening with a corre-
sponding sealing surface provided on a surface formed by a
shoulder on the second component.
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According to one characteristic, the threaded zones of the
tubular components are located on tapered envelopes with an
angle of taper in the range 0.5 to 4 degrees.

According to one characteristic, the threaded zones pro-
vided on the end of the first component are located on the
same tapered envelope so as to form a single continuous
threading.

A method for obtaining a threaded connection used in
hydrocarbon wells comprises the following steps:

providing a set for obtaining a threaded connection as

defined above;
making up the threaded zone provided on the external
circumferential surface of the end of the third compo-
nent into the corresponding threaded zone provided on
the end of the second component, until the end of
makeup is achieved;
making up the two threaded zones provided on the external
circumferential surface of the end of the first tubular
component into the corresponding threaded zones
which are respectively provided on the internal circum-
ferential surfaces of the second and third components;

applying a breakout torque CO between the second and the
third tubular components.

A connection may be obtained using a method in accor-
dance with the invention in which the first and third tubular
components are great length tubes, while the second tubular
component is a coupling.

A connection may be obtained using a method in accor-
dance with the invention in which the first tubular component
is a great length tube, while the second and third tubular
components are couplings.

A double connection may be constituted by two connec-
tions in accordance with the invention in which the second
and third tubular components are couplings. The third tubular
components form one and the same tubular component.

A threaded connection in accordance with the invention
may be used in a riser.

A method for breaking out a threaded connection com-
prises the following steps:

applying a makeup torque CO between the second and the

third tubular components;
breaking out the two threaded zones provided on the exter-
nal circumferential surface of the first end of the tubular
component from their corresponding threaded zones;

breaking out the threaded zone provided on the external
circumferential surface of the third end from the
threaded zone.

The characteristics and advantages of the invention will
now be explained in more detail in the following description,
made with reference to the accompanying drawings.

FIGS.1 and 2 are each a diagrammatic view in longitudinal
section of a connection resulting from connecting a set of two
great length tubular components by makeup using a coupling.

FIG. 3 is a diagrammatic view in longitudinal section of a
connection resulting from connecting a set of two great length
components (by makeup) using a coupling constituted by
three portions.

FIG. 1 shows three tubular components with an axis of
revolution 10. One of the ends 12 of the first component is
provided on its external circumferential surface with two
threaded zones 121, 122. The lead of each of the threaded
zones is identical. The second tubular component 22 is pro-
vided on its internal circumferential surface with two
threaded zones 221, 222. The third component is provided at
one of its ends 20" with a threaded zone 201' on its internal
circumferential surface and a threaded zone 202' on its exter-
nal circumferential surface.
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The threaded zone 201' provided on the internal circum-
ferential surface of the end 20' of the third component is
capable of cooperating by makeup with the threaded zone 121
provided on the external circumferential surface of the end 12
of the first component. The first and the third components
further comprise means for defining the end of makeup of'said
threaded zones, such that makeup is stopped after a pre-
defined number of turns. Here, these means comprise abut-
ment surfaces respectively provided on a shoulder 203’s of
the third tubular component and on the terminal surface 123
of' the first tubular component. It is also possible to envisage
other elements which can define the end of makeup, such as
self-locking threadings for the threaded zones 201" and 121,
for example. The principle of these threadings is to cause the
width of the threads to increase with distance from the termi-
nal surface of the component while causing the width of the
thread roots to decrease such that at the end of makeup the
threads are locked flank against flank when the width of the
roots no longer allows the threads to advance.

The threaded zone 202' provided on the external circum-
ferential surface of the end 20' of the third component is
capable of cooperating by makeup with the threaded zone 221
of the second component 22. The second component 22 and
the end 20' of the third component further comprise means for
defining the end of makeup of said threaded zones, such that
makeup is stopped after a predefined number of turns. Here,
these means comprise abutment surfaces respectively pro-
vided on a shoulder 203" of the second tubular component and
on the terminal surface 223 of the third tubular component. It
is also possible to envisage other elements which can define
the end of makeup, such as self-locking threadings for the
threaded zones 202' and 221, for example.

The other threaded zone 122 provided on the first end 12 is
capable of cooperating by makeup with the other threaded
zone 222 provided on the second component 22.

The term “threaded zone” means any zone belonging to the
circumferential surface of the tubular component and which
comprises a threading; the threading could possibly be con-
tinuous, interrupted, multiple, single, regular, irregular, etc.

The term “terminal surface” means the surface which
extends at the free edge of the end of a tubular component over
the thickness thereof, as opposed to the circumferential sur-
face which extends along the longitudinal axis of the compo-
nent. In other words, the terminal surface is in the form of an
annular surface which is generally radially orientated with
respect to the axis 10 of the tubular components.

FIG. 2 shows an embodiment which is close to that shown
in FIG. 1. Again, there are three tubular components with an
axis of revolution 10. One of the ends 11 of the first compo-
nent is provided on its external circumferential surface with
two threaded zones 111, 112. The lead of each of the threaded
zones is identical. The second tubular component 21 is pro-
vided on its internal circumferential surface with two
threaded zones 211, 212. The third component is provided at
one of its ends 20 with a threaded zone 201 on its internal
circumferential surface and a threaded zone 202 on its exter-
nal circumferential surface.

The threaded zone 201 provided on the internal circumfer-
ential surface of the end 20 of'the third component is capable
of cooperating by makeup with the threaded zone 111 pro-
vided on the external circumferential surface of the end 11 of
the first component. The threaded zone 202 provided on the
external circumferential surface of the end 20 of the third
component is capable of cooperating by makeup with the
threaded zone 211 of the second component 21. The second
component 21 and the end 20 of the third component further
comprise means for defining the end of makeup of said
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threaded zones, such that makeup is stopped after a pre-
defined number of turns. The threaded zone 112 provided on
the first end 11 is capable of cooperating by makeup with the
threaded zone 212 provided on the second component 21.

The two variations shown in FIGS. 1 and 2 constitute a
mode of reinforced makeup between the ends of the first and
third tubular components. In fact, securing the ends of the first
and third components by makeup partly involves direct coop-
eration between a threaded zone provided on the first com-
ponent and a threaded zone provided on the third component.
Next, it also involves the cooperation of threaded zones
between the first and the second component and between the
second and the third component. In summary, it appears that
over a portion represented by the length of the second com-
ponent the threaded zones are long. This means that the total
tightening contact surface between the threads is very high
per unit length of tube over this portion.

It is possible to further optimize securing the first and third
tubular components by makeup by implementing certain
characteristics relating to the threaded zones of the third
component.

In accordance with a first improvement and with reference
to FIGS. 1 and 2, the lead of the threaded zone 202, 202'
provided on the external circumferential surface of the end
20, 20" of the third component is greater by at least 10% than
the lead of the threaded zone 201, 201' provided on the inter-
nal circumferential surface of said end 20, 20'. The term
“lead” means the distance covered by the tubular component
when a complete turn is made. It will also be recalled that
when a threaded tubular component is made up into another
tubular component comprising a complementary threading,
said threaded component is displaced by carrying out a trans-
lation along its axis of revolution.

Thus, when the first, second and third tubular components
are made up together, it is not possible to break out the third
component from the set constituted by the first and second
ends. In fact, the difference in lead between the threaded
zones 201, 202, 201", 202' which retain the third tubular
component in the set constituted by the first and second com-
ponents brings about locking. If an attempt is made to break
out the third tubular component, there is a distortion between
the threaded zone 202, 202' located on the external circum-
ferential surface and the threaded zone 201, 201' located on
the internal circumferential surface of the end 20, 20' of the
third component; more precisely, it involves pressing the load
flanks of the threaded zone located on the internal circumfer-
ential surface ofthe third component against the load flanks of
the threaded zone located on the external circumferential
surface of the end 11, 12 of the first component.

In accordance with a second improvement and still with
reference to FIGS. 1 and 2, the threaded zone 202, 202
provided on the external circumferential surface of the end
20, 20" of the third component is produced in the direction
opposed to the direction of the threaded zone 201, 201' pro-
vided on the internal circumferential surface of said end 20,
20'. Thus, when the first, second and third tubular components
are made up together, it is not possible to break out the third
component from the set constituted by the first and the second
ends. In fact, reversing the directions of the threaded zones
201, 202, 201", 202' which retain the third tubular component
in the set constituted by the first and second components
brings about locking.

The locking obtained by the divergency of the threaded
zones 111, 121 and 112, 122 formed on the external circum-
ferential surface of the end 11, 12 of the first component
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means that the set composed of the first, second and third
components can be locked using the method comprising the
following steps:
providing a set for obtaining a threaded connection;
making up the threaded zone 202; 202' provided on the
external circumferential surface of the end 20; 20" of the
third component into the corresponding threaded zone
211; 221 provided on the end 21; 22 of the second
component, until the end of makeup is achieved;
making up the two threaded zones 111, 112; 121, 122
provided on the external circumferential surface of the
end of the first tubular component 11; 12 into the corre-
sponding threaded zones which are respectively pro-
vided on the internal circumferential surfaces 212, 201;
222, 201" of the second and third components;

applying a breakout torque CO between the second and the
third tubular components.

Regarding the choice of the torque CO, it must be defined as
a function of the dimensions of the tubular components and
the selected application (drilling, riser, etc).

Thus, the load flanks of the threaded zone 111, 121 remain
pressed against the load flanks of the corresponding threaded
zone 201, 201" while the stabbing flanks of the threaded zone
112, 122 are pressed against the stabbing flanks of the corre-
sponding threaded zone 212, 222. Said pressing blocks the
breakout of the first tubular component.

Hence, we have the breakout method comprising the fol-
lowing steps:

applying a makeup torque between the second and third

tubular components in order to eliminate the pressing
between the threaded zones 111, 121 and 112, 122 of the
first component;

breaking out the two threaded zones 111, 112; 121, 122

provided on the external circumferential surface of the
first end of the tubular component 11; 12 from their
corresponding threaded zones;

breaking out the threaded zone 202; 202' provided on the

external circumferential surface of the third end 20; 20'
from the threaded zone 211; 221.

The embodiments detailed above are of particular applica-
tion to risers. These risers, which connect the surface of the
sea to the bottom, are particular prone to the problem of
breakout in the presence of a swell and marine currents which
induce high torsional stresses. The torsional stresses prima-
rily affect two consecutive great length tubes and not a great
length tube and the coupling to which it is connected. More
precisely, in the case in which the first and third components
are great length tubes, while the second component is a cou-
pling, said torsional stresses cannot break out the first and
third components from one another. The first component nec-
essarily has to be broken out from the set constituted by the
third component and the coupling made up together, i.e. by
gripping at the mark'Y1 or Y2 and at the mark X1 or X2, as can
be seen in FIGS. 1 and 2.

The following definitions will be recalled: a short tube is
termed a “coupling” and is intended to connect great length
tubes. Such a connection is termed a T&C connection
(threaded and coupled). By way of example, coupling type
tubes are between 0.2 to 0.7 meters long and great length
tubes are between 6 and 15 meters long.

Another embodiment is shown in FIG. 3 which combines
the embodiments described in FIG. 1 and in FIG. 2. Two
connections in accordance with the invention each comprise
a first, a second and a third tubular component. For one of the
connections, the threaded ends 11, of the first and third tubu-
lar components are made up together and in a coupling 21. As
regards the other connection, the threaded ends 12, 20' of the
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first and third tubular components are made up together and in
a coupling 22. The first tubular components 11, 12 are great
length tubes. The ends 20 and 20' are the ends of the same
tubular component which is also a coupling. The tubes 11 and
12 are connected by a set constituted by three couplings 20,
21, 22. It is not possible to break out the first tubular compo-
nents 11, 12 from each other by gripping X1 and X2. It is
necessary to break out each of the first tubular components 11,
12 from the set constituted by the three couplings 20, 21, 22
by gripping one at X1 and Y1 and the other at X2, Y2. A
multitude of possibilities can then be envisaged in this regard,
since the ends 20, 20' of the third tubular component do not
have to be symmetrical.

In summary, the connections described above constitute a
true anti-breakout function.

Advantageously, the end 11, 12 of the first component
comprises on its terminal surface 113, 123, in addition to the
abutment surface, a sealing surface which can cooperate by
tightening with a corresponding sealing surface provided on
the shoulder 203s, 203s' of the second component 21, 22. In
fact, in the case in which the connection has to be sealed, it is
necessary to render the sealing surfaces capable of coming
into tightening contact, at the first and third components as
well as at the second and third components. Regarding the
type of sealing surfaces, reference can be made to conven-
tional sealing surfaces in the technical field under consider-
ation. They may be cone-on-cone or torus-on-cone or torus-
and-cone-on-cone as described in applications US 2004/
0262919 or US 2005/0248153, herein incorporated by
reference.

Advantageously, the threaded zones may be located on
tapered envelopes forming an angle of taper with the axis of
revolution 10 of the connection. This means that makeup of
the tubular components together is facilitated. The taper gen-
eratrices generally have a half angle in the range 0.5 to 4
degrees, preferably in the range 1 to 2 degrees.

Advantageously, the threaded zones 111, 112, 121, 122
provided at the end 11, 12 of the first component are located
on the same tapered envelope with an angle of taper a with
respect to the axis of revolution 10 and form a single continu-
ous threading. This means that machining operations on the
first component are rendered easier. Hence, care must be
taken that the complementary threaded zones 201, 212, 201",
202 are arranged in a compatible manner. As an example, the
threaded zones 201 and 212 could be machined in one opera-
tion when the coupling 21 is made up with the end 20 of the
third tubular component.

Other embodiments are, of course, possible by arranging
the threaded zones 211, 212, 221, 222 located on the internal
circumferential surface of the second component 21, 22 on
the same tapered or even cylindrical envelope. In this case, the
threaded zones 111, 112,121, 122 provided on the end 11, 12
of the first component are not located on the same envelope.

The invention claimed is:

1. A set for obtaining a threaded connection used in hydro-
carbon wells, comprising:

a first tubular component comprising one end provided on
its external circumferential surface with at least two
threaded zones of identical lead;

a second tubular component provided on its internal cir-
cumferential surface with at least two threaded zones;

a third tubular component comprising one end provided on
its internal circumferential surface with at least one
threaded zone and provided on its external circumferen-
tial surface with at least one threaded zone, wherein

the threaded zone provided on the internal circumferential
surface of the end of the third component is configured to
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cooperate by makeup with one of the two threaded zones
of the end of the first component,

the threaded zone provided on the external circumferential

surface of'the end of the third component is configured to
cooperate by makeup with one of the two threaded zones
of the second component, the second and third compo-
nents further comprising means for defining the end of
makeup of said threaded zones, and

the other threaded zone provided on the end of the first

component is configured to cooperate by makeup with
the other threaded zone provided on the second compo-
nent,

in which the threaded zones of the tubular components are

located on tapered envelopes with an angle of taper in the
range 0.5 to 4 degrees.

2. The set for obtaining a threaded connection according to
claim 1, in which the lead of the threaded zone provided on
the external circumferential surface of the end of the third
component is greater by at least 10% than the lead of the
threaded zone provided on the internal circumferential sur-
face of the end of the third component.

3. The set for obtaining a threaded connection according to
claim 2, in which the lead of the threaded zone provided on
the external circumferential surface of the end of the third
component is substantially equal to twice the lead of the
threaded zone provided on the internal circumferential sur-
face of the end of the third component.

4. The set for obtaining a threaded connection according to
claim 1, in which the threaded zone provided on the external
circumferential surface of the end of the third component and
the threaded zone provided on the internal circumferential
surface of the end of the third component are in opposite
directions.

5. The set for obtaining a threaded connection according to
claim 1, in which the means for defining the end of makeup
between the threaded zone provided on the external circum-
ferential surface of the end of the third component and the
corresponding threaded zone of the second component are
abutment surfaces respectively provided on the terminal sur-
face of the end of the third component and on a surface formed
by a shoulder on the second component.

6. The set for obtaining a threaded connection according to
claim 5, in which the end of the first component comprises, on
its terminal surface, a sealing surface which is configured to
cooperate by tightening with a corresponding sealing surface
provided on a surface formed by a shoulder on the second
component.

7. The set for obtaining a threaded connection according to
claim 1, in which the end of the first component comprises, on
its terminal surface, an abutment surface which is configured
to cooperate in abutment with a corresponding abutment sur-
face provided on a surface formed by a shoulder on the second
component.

8. The set for obtaining a threaded connection according to
claim 1, in which the means for defining the end of makeup
between the threaded zone provided on the external circum-
ferential surface of the end of the third component and the
corresponding threaded zone of the second component are
constituted by said threaded zones being mutually self-lock-
ing.

9. The set for obtaining a threaded connection according to
claim 1, in which the threaded zones provided on the end of
the first component are located on the same tapered envelope
s0 as to form a single continuous threading.

10. A method for obtaining a threaded connection used in
hydrocarbon wells, comprising:
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providing a set for obtaining a threaded connection in
accordance with claim 1;

making up the threaded zone provided on the external
circumferential surface of the end of the third compo-
nent into the corresponding threaded zone provided on
the end of the second component, until the end of
makeup is achieved; and

making up the two threaded zones provided on the external
circumferential surface of the end of the first tubular
component into the corresponding threaded zones
which are respectively provided on the internal circum-
ferential surfaces of the second and third components.

11. The method for obtaining a threaded connection
according to claim 10, wherein, after the making up the two
threaded zones, a breakout torque CO is applied between the
second and the third tubular components.

12. A connection obtained according to claim 11, in which
the first and third tubular components are greater in length
than the second tubular component, the second tubular com-
ponent being a coupling.

13. A connection obtained according to claim 11, in which
the first tubular component is greater in length than both the
second and third tubular components, the second and third
tubular components being couplings.

14. A double connection constituted by two connections
obtained according to claim 13, wherein the third components
form one and the same tubular component.

15. A threaded connection obtained according to claim 11,
configured for use in a riser.

16. A method for breaking out a threaded connection
obtained according to claim 11, comprising:

applying a makeup torque CO between the second and the
third tubular components;

breaking out the two threaded zones provided on the exter-
nal circumferential surface of the first end of the tubular
component from their corresponding threaded zones;
and

breaking out the threaded zone provided on the external
circumferential surface of the third end from the
threaded zone.

17. A set for obtaining a threaded connection used in

hydrocarbon wells, comprising:

a first tubular component comprising one end provided on
its external circumferential surface with at least two
threaded zones of identical lead;

a second tubular component provided on its internal cir-
cumferential surface with at least two threaded zones;

a third tubular component comprising one end provided on
its internal circumferential surface with at least one
threaded zone and provided on its external circumferen-
tial surface with at least one threaded zone, wherein

the threaded zone provided on the internal circumferential
surface of the end of the third component is configured to
cooperate by makeup with one of the two threaded zones
of'the end of the first component,

10

the threaded zone provided on the external circumferential

surface of'the end of the third component is configured to

cooperate by makeup with one of the two threaded zones

of the second component, the second and third compo-

5 nents further comprising means for defining the end of
makeup of said threaded zones,

the other threaded zone provided on the end of the first
component is configured to cooperate by makeup with
the other threaded zone provided on the second compo-
nent,

in which the means for defining the end of makeup between
the threaded zone provided on the external circumferen-
tial surface of the end of the third component and the
corresponding threaded zone of the second component
are abutment surfaces respectively provided on the ter-
minal surface of the end of the third component and on a
surface formed by a shoulder on the second component,
and

in which the end of the first component comprises, on its
terminal surface, a sealing surface which is configured to
cooperate by tightening with a corresponding sealing
surface provided on a surface formed by a shoulder on
the second component.

18. A set for obtaining a threaded connection used in

hydrocarbon wells, comprising:

a first tubular component comprising one end provided on
its external circumferential surface with at least two
threaded zones of identical lead;

a second tubular component provided on its internal cir-
cumferential surface with at least two threaded zones;

a third tubular component comprising one end provided on
its internal circumferential surface with at least one
threaded zone and provided on its external circumferen-
tial surface with at least one threaded zone, wherein

the threaded zone provided on the internal circumferential
surface of'the end of the third component is configured to
cooperate by makeup with one of the two threaded zones
of the end of the first component,

the threaded zone provided on the external circumferential
surface of'the end of the third component is configured to
cooperate by makeup with one of the two threaded zones
of the second component, the second and third compo-
nents further comprising means for defining the end of
makeup of said threaded zones,

the other threaded zone provided on the end of the first
component is configured to cooperate by makeup with
the other threaded zone provided on the second compo-
nent, and

in which the end of the first component comprises, on its
terminal surface, an abutment surface which is config-
ured to cooperate in abutment with a corresponding
abutment surface provided on a surface formed by a
shoulder on the second component.

15

20

25

30

35

40

45

50

#* #* #* #* #*



UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. : 9,109,726 B2 Page 1 of 1
APPLICATION NO. : 13/517204

DATED : August 18, 2015

INVENTORC(S) : Guillaume Coeffe

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below:

In the Specification

Column 7, line 39, ‘an angle of taper a’ should be changed to --an angle of taper a--.

Signed and Sealed this
Nineteenth Day of April, 2016

Tecbatle X Zen

Michelle K. Lee
Director of the United States Patent and Trademark Office



